Effective field approach with two sub-latticemodel have been used in mixed ferroelectric systems . The non-linear relationship observed experimentally between the Curie temperature and the composition rate is attributed to the coupling between the two sub-lattices. The theoretical expression is fitted with experimental data of (TGS/DTGS).
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Effective Field Approach in Mixed Ferroelectric Systems Rabea A.Ali, Mustafa H. Saeed Phase transition property in ferroelectric has been described successfully with effective field approach method [11, 12 ] .
The aim of this work is to throw some lights on the influence of the compositional dependence on Curie temperature in mixed ferroelectrics from theoretical side using effective field approach. A concise version of effective field with two sub-lattice have been used, and the coupling between the two sub-lattice system has been assumed . The theoretical expression is fitted with experimental data of (TGS/DTGS) .
Effective Field Approach
The physical issue for two sub-lattice system is similar for that for homogenous system but with two effective fields. Hence in the two sublattice system the effective field can be expressed as [13] , Where E is the external applied field, P a and P b , are the polarization in sublattices (a) and ( b) respectively, and stand for dipolar contribution in sub-lattices ( a) and ( b) respectively, and ( ) is the coupling strength between the two sub-lattices (a) and (b).
For mixed ferroelectric systems such as (TGS/DTGS)Eq.1 can be written as, the equation of state and polarization is obtained as,
-
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Where P is the spontaneous polarization for each sub-system, N is the number of dipole per unit volume , μ is the corresponding individual dipolar moment ,k B is Boltzmann's constant and is the temperature.
As the polarization approaches zero when the temperature closes to the Curie point ,we can assume ( tanh x ≃ x) ,we can write , And then, where ) and ( ) are the Curie temperature of system (a) and Where (λ ) is the coupling coefficient has been introduced to stand for the coupling between the two sub-systems ,and define as , 
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Results and Discussions
To get an overall understanding of the influence of the coupling strength on the behavior of the Curie temperature, the molar portion dependence for the Curie temperature for different coupling strength has been calculated.
Experimental data of (TGS/DTGS) System has been taken as example for comparison. Fig. (1 ) shows the composition dependence of the Curie temperature with strong coupling between the two sub-lattices., i.e. (λ ˃ 0.1). We can see that the deviation of the curves from the linear relation increases with increasing the value of (λ). The deviation reaches maximum near (x=0.5 ) for (λ ) slightly larger than its classical value, and the maximum slightly shifts to large x when (λ ) is larger 
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Rabea A.Ali, Mustafa H. Saeed Fig. (2) Shows the relationship between the Curie temperature and the composition rate with weak coupling between the two sub-lattices. i.e. (λ ˂ 0.1). We can see that that the deviation of the curves from the experimental data decreases with increasing the value of (λ ), and the deviation reaches maximum around (x=0.5) when the coupling is just smaller than its classical value. However when the coupling is very weak the deviation maximum shifts to small composition rate side. interaction is weaker than the mean value of two pure dipole interaction. 
